„ Searching PAJ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 



(11)Publication number : 2001-250186 
(43)Date of publication of application : 14.09.2001 



\ — rrr : — : — : — 

(51)lnt.CI. 




G08C 17/02 
B60C 19/00 
B60C 23/04 
H04Q 9/00 






(21)Application number 


: 2000-065761 


(71)Applicant 


: DENSO CORP 




(22)Date of filing : 


06.03.2000 


(72) Inventor : 


TSUJI HIROYUKI 





S>1 




Mm- 



w 



Si— \ 



(54) TIRE AIR PRESSURE MONITORING SYSTEM FOR VEHICLE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prolong the life of 
internal batteries of transmitter receivers buried in 
tires and to prevent the transmitter receivers installed 
by the tires from overlapping a transmission timing. 
SOLUTION: The transmitter receivers 10, 20, 30, and £ 
40 which each measure the air pressure and 
temperature in a tire and send their data by a radio 
wave are installed in the tires of a vehicle and a 
monitor device 50 which monitors the air pressure of 
each tire by receiving the transmitted data is provided 
on the vehicle body side; and the monitor device 50 
sends an operation start signal and an operation stop 
signal to the transmitter receivers 10, 20, 30, and 40 
at the start and end of the driving of the vehicle and 

the respective detecting devices 10, 20, 30, and 40 each have an internal battery 11 as its 
power source, start operating on receiving the operation start signal and transmit data in 
the data transmission timing set on the basis of the timing of the operation start, and then 
stop operating on receiving the operation stop signal. 
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* NOTICES * 

JPO and NCIPI axe not responsible for any 
damages caused by the use of this translation. 
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precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The detection equipment (10, 20, 30, 40) which detects the pneumatic pressure of a tire at 
least and transmits the data through radio is installed in each tire of a car. In the tire-pressure 
monitoring system for cars with which it comes to prepare the supervisory equipment (50) which 
receives said transmitted data and supervises the pneumatic pressure of each tire in a car-body side 
said supervisory equipment (50) While transmitting the seizing signal of operation which carry out 
starting of said each detection equipment (10, 20, 30, 40) of operation all at once at the time of the 
start up of a car The stop signal of operation which carry out a halt of said each detection equipment 
(10, 20, 30, 40) of operation all at once is transmitted at the time of operation termination of a car. 
Said each detection equipment (10, 20, 30, 40) If said seizing signal of operation is received by using 
a built-in cell (1 1) as a power source, starting of operation will be carried out. Tire-pressure 
monitoring system for cars characterized by carrying out a halt of operation if said data are 
transmitted by the data transmit timing set up on the basis of the timing of this starting of operation 
and said stop signal of operation is received. 

[Claim 2] Said each detection equipment (10, 20, 30, 40) is tire-pressure monitoring system for cars 
according to claim 1 characterized by setting up said data transmit timing at spacing longer than 
spacing which carries out an intermittent control action at the time of actuation, and detects 
pneumatic pressure of said tire. 

[Claim 3] Said each detection equipment (10, 20, 30, 40) is tire-pressure monitoring system for cars 
according to claim 1 or 2 characterized by shortening data transmit timing, when it judges that the 
pneumatic pressure of said detected tire is unusual. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the tire-pressure monitoring system which 

supervises the pneumatic pressure of each tire in a car. 

[0002] 

[Description of the Prior Art] If the supervisory equipment which installed the detection equipment 
which detects the pneumatic pressure and internal temperature of a tire, and transmits the data 
through radio in each tire of a car, and installed the transmitted data in the car-body side receives and 
the abnormalities of a tire are detected conventionally, the tire-pressure monitoring system which 
emitted warning is variously proposed by the user (for example, JP,8-244424,A, JP,9-30220,A). 
[0003] In the conventional tire-pressure monitoring system, the data detected from the detection 
equipment installed in each tire are periodically transmitted to supervisory equipment. When the data 
transmit timing of each detection equipment laps at this time, the case where data are normally 
unreceivable by the supervisory equipment side may arise. If data transmit timing laps, since data 
will once be transmitted at a certain fixed spacing, data transmit timing will lap each time and the 
rate of reception of the data in supervisory equipment falls [ next time or subsequent ones ] 
extremely. 

[0004] In JP,9-30220,A, the data which detected the tire pressure periodically and detected it using 
the timer are periodically transmitted to a receiver (supervisory equipment), spacing of the timer is 
shifted for every tire, and what prevented the interference for every tire is indicated. However, if data 
transmit timing shifts cumulatively according to the error of the oscillation frequency for generating 
the time amount of a timer etc., data transmitting spacing laps and any may interfere. 
[0005] Moreover, when it is made to make it operate by the cell having the detection equipment 
installed in each tire, in this kind of tire-pressure monitoring system, it is necessary to reduce power 
consumption and to lengthen a battery life. 

[0006] Although what carries out the monitor of the tire pressure periodically using a timer is 
indicated by above-mentioned JP,9-30220,A, in this thing, it is inadequate in that the monitor of the 
tire pressure will be carried out even if it is the case where there is no car in operational status, and a 
battery life is lengthened. 

[0007] This invention is what took the example by the above-mentioned problem, and it aims at 
making it the data transmit timing of the detection equipment which lengthened the life of the cell 
built in detection equipment, and was installed for every tire not lap. 
[0008] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, in invention 
according to claim 1 The detection equipment (10, 20, 30, 40) which detects the pneumatic pressure 
of a tire at least and transmits the data through radio is installed in each tire of a car. In the tire- 
pressure monitoring system for cars with which it comes to prepare the supervisory equipment (50) 
which receives the transmitted data and supervises the pneumatic pressure of each tire in a car-body 
side supervisory equipment (50) While transmitting the seizing signal of operation which carry out 
starting of each detection equipment (10, 20, 30, 40) of operation all at once at the time of the start 
up of a car The stop signal of operation which carry out a halt of each detection equipment (10, 20, 
30, 40) of operation all at once is transmitted at the time of operation termination of a car. Each 
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detection equipment (10, 20, 30, 40) If a seizing signal of operation is received by using a built-in 
cell (1 1) as a power source, starting of operation will be carried out. If data are transmitted by the 
data transmit timing set up on the basis of the timing of this starting of operation and a stop signal of 
operation is received, it is characterized by carrying out a halt of operation. 

[0009] The seizing signal of operation which is transmitted from supervisory equipment (50) at the 
time of operation termination at the time of the start up of a car according to this invention, Each 
detection equipments (10, 20, 30, 40) all at once with a stop signal of operation Starting of operation, 
Since it is made to carry out a halt of operation, the life of the cell (11) built in detection equipment 
(10, 20, 30, 40) can be lengthened. Moreover, since it is made to transmit data by the data transmit 
timing set up on the basis of the timing of starting of operation A cumulative gap of data transmit 
timing can be prevented and it can prevent that the data transmit timing of each detection equipment 
(10, 20, 30, 40) laps. 

[0010] Moreover, like invention according to claim 2, each detection equipment (10, 20, 30, 40) 
carries out an intermittent control action, and if data transmit timing is set up at spacing longer than 
spacing which detects pneumatic pressure of a tire, the life of a built-in cell (11) can be lengthened 
more. 

[001 1] Moreover, if the abnormalities of the pneumatic pressure of the detected tire are judged like 

invention according to claim 3 and it will be made to shorten data transmit timing, supervisory 

equipment (50) can be told about the abnormality early and certainly. 

[0012] In addition, the sign in the parenthesis of each above-mentioned means shows 

correspondence relation with the concrete means of a publication to the operation gestalt mentioned 

later. 

[0013] 

[Embodiment of the Invention] The bill of materials of the tire-pressure monitoring system for cars 
applied to 1 operation gestalt of this invention at drawing 1 is shown, and the condition of having 
carried each component in drawing 2 R> 2 at the car is shown. 

[0014] As shown in drawing 2 , the transmitter-receivers (means of communications of the flush type 
in an electric-wave type tire) 10, 20, 30, and 40 as detection equipment which supervises the 
pneumatic pressure and internal temperature of a tire, and transmits data through radio are installed 
in the interior of four tires, respectively, and the supervisory equipment 50 which receives the data 
transmitted from each transmitter-receiver, and supervises the pneumatic pressure of each tire and 
temperature is installed in the car-body side. 

[0015] As shown in drawing 1 , each of transmitter-receivers 10, 20, 30, and 40 uses the built-in cell 
1 1 as a power source, and transmits the data which detected the pressure in a tire, and temperature 
with the pressure sensor 12 and the temperature sensor 13 (measurement), and were measured by the 
set-up transmit timing to supervisory equipment 50. 

[0016] Moreover, if the seizing signal of operation transmitted from supervisory equipment 50 is 
received, starting of operation will be carried out, each of transmitter-receivers 10, 20, 30, and 40 
performs intermittently actuation which performs measurement of the pressure in a tire, and 
temperature, and transmission of measurement data, and if the stop signal of operation transmitted 
from supervisory equipment 50 is received, it will carry out a halt of operation. In addition, the 
actuation (function) which the above-mentioned actuation measures the pressure in a tire and 
temperature, and transmits the measurement data is said, and only detection of whether the seizing 
signal of operation was received from supervisory equipment 50 is intermittently performed during a 
halt of operation. 

[0017] The antennas 51, 52, 53, and 54 which receive the data with which supervisory equipment 50 
is transmitted from transmitter-receivers 10, 20, 30, and 40, If it judges that the condition of each tire 
is supervised based on the received data, and abnormalities, such as an air failure, an abnormality 
change in pneumatic pressure, or an abnormality rise of whenever [ tire internal temperature ], are in 
one of tires It has the controller (henceforth ECU) 55 which outputs an abnormality status signal, and 
the display 56 which performs the display which tells a user about abnormalities in response to the 
abnormality status signal from this ECU55. Moreover, ECUS 5 performs whether reception of data 
and the abnormality judging based on it are performed during operation of a car, and a car is in 
operational status based on an ignition switch 57, a shift position switch 58, and the signal from an 
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engine speed sensor 59. 

[0018] Processing of ECUS 5 is shown in drawing 3 . ECU55 judges whether based on the ignition 
switch 57, the shift position switch 58, and the signal from an engine speed sensor 59, the car would 
be in operational status (SI 10). If it judges that the car would be in operational status, a seizing 
signal of operation will be transmitted to transmitter-receivers 10, 20, 30, and 40 (SI 20), the data 
transmitted from transmitter-receivers 10, 20, 30, and 40 are received after this, and the condition of 
each tire will be supervised based on the received data, and if it judges that abnormalities are in one 
of tires, an abnormality status signal will be outputted to a display 56 (SI 50). 

[0019] Moreover, it judges whether based on the ignition switch 57, the shift position switch 58, and 
the signal from an engine speed sensor 59, the car would be in operation exit status during the 
transmit data reception standby from transmitter-receivers 10, 20, 30, and 40 (SI 20). If it judges that 
the car would be in operation exit status, a stop signal of operation is transmitted to transmitter- 
receivers 10, 20, 30, and 40 (S130), and an intermittent control action will be performed until a car 
will be in operational status again. Consumption of the dc-battery of a car can be suppressed by this. 
[0020] Each of transmitter-receivers 10, 20, 30, and 40 has computer means (not shown to drawing 
1 ), such as a microcomputer which operates in response to current supply from the built-in cell 1 1, 
and performs processing shown in drawing 4 . This processing is intermittently performed, in order 
to suppress consumption of the built-in cell 1 1 (S200). As this intermittent control action, the 
intermittent control action at the time of the standby condition of a seizing signal of operation (S210) 
and the intermittent control action at the time of the standby condition of a factor of operation (S220) 
occur. 

[0021] It is judged in the standby condition of a seizing signal of operation whether the seizing 
signal of operation transmitted from supervisory equipment 50 was received (S230). If having 
received the seizing signal of operation is judged, it will shift to the actuation which performs 
collection (S250) of a pressure sensor 12, the pressure data based on the signal from a temperature 
sensor 13, and temperature data, and transmission (260 S 270) of the data. That is, starting of 
operation is carried out. In this case, starting of operation of all the transmitter-receivers 10, 20, 30, 
and 40 is carried out all at once. 

[0022] Moreover, although not shown in processing in drawing 4 , data transmit timing is set up on 
the basis of the timing which carried out starting of operation. This data transmit timing is set up so 
that the data transmit timing of each transmitter-receiver may not lap. From transmitters 10, 20, 30, 
and 40, data are repeatedly transmitted according to the priority of the data transmission defined 
beforehand at fixed spacing. By ECU55, the data from all transmitter-receivers are certainly 
receivable with a setup of such transmit timing. Moreover, since data transmit timing is set up to the 
timing of starting of operation, it can prevent that data transmit timing shifts cumulatively according 
to the error of the oscillation frequency used for actuation of a transmitter-receiver etc., and can 
prevent certainly that the data transmit timing of each transmitter-receiver laps. 
[0023] After starting of operation will be in a factor standby condition of operation in the above- 
mentioned intermittent control action (S200) (S220). This factor of operation is data collection 
timing, data transmit timing, and stop signal reception of operation. Data transmit timing is set up at 
spacing longer than data collection timing. Moreover, a judgment of that the data transmit timing has 
unusual pneumatic pressure of the collected tires and internal temperature also sets up a twist short 
till then. 

[0024] Although shown in the processing shown in drawing 4 in a form in which collection (S250) 
of data and transmission (S260, S270) of data are processed in serial, when data collection timing 
and data transmit timing are judged at a factor judging step (S240) of operation, it performs 
according to an individual, respectively. Therefore, collection of data is performed a period short in 
comparison, and transmission of data is performed a period longer than it. Moreover, if a tire 
pressure and internal temperature become unusual, data will be continuously transmitted to short 
timing. By this, supervisory equipment 50 can be told about abnormalities early and certainly. 
[0025] Moreover, if the factor of stop signal reception of operation of operation is judged at a factor 
judging step (S240) of operation, it will be judged whether the stop signal of operation transmitted 
from supervisory equipment 50 was received, having received the stop signal of operation judges — 
having (the judgment of S280 being set to YES) - it shifts to the intermittent control action at the 
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time of the standby condition of a seizing signal of operation (S210) as a halt of operation. In this 
case, a halt of operation of all the transmitter-receivers 10, 20, 30, and 40 is carried out all at once. 
[0026] Thus, with the seizing signal of operation and the stop signal of operation which are 
transmitted from supervisory equipment 50, since each transmitter-receiver is performing starting of 
operation and a halt of operation, it can reduce consumption of the built-in cell 1 1 . Moreover, the 
data of a tire pressure and internal temperature are collected every dozens of seconds, and in the 
condition other than the time of collection, if the data which performed and collected intermittent 
control actions are normal and it will be made to make transmit timing into every dozens of minutes, 
consumption of a cell 1 1 can be reduced more. 

[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 2/2/2006 



JP,2001-250186,A [DRAWINGS] 



Page 1 of 2 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 

1 0,20,30,40 / f 

\J Of J 



12 13 




3-n 



r57 



x>-y>Bgat | -4s9 



) 



[Drawing 2] 




[Drawing 3] 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje 



2/2/2006 



JP,2001-250186,A [DRAWINGS] 



Page 2 of 2 



S1 10 




SI 50 




. S 





[Drawing 4] 



S200 




S260 




1 fiBft - «B5^agfi | - S27Q 



S280 



YES 




NO 



[Translation done.] 



http://www4.ipdl.ncipi.gojp/cgi-biia/tran_web_cgi_ejje 2/2/2006 



(19) 




JAPANESE PATENT OFFICE 



PATENT ABSTRACTS OF JAPAN 

(11) Publication number 2001250186 A 

(43) Date of publication of application: 14.09.01 



(51) Int Q 



G08C 17/02 
B60C 19/00 
B60C 23/04 
H04Q 9/00 



(21) Application number 2000065761 

(22) Date of filing: 06 .03.00 



(71) Applicant 

(72) Inventor 



DENSO CORP 
TSUJI HIROYUKI 



(54) TIRE AIR PRESSURE MONITORING SYSTEM 
FOR VEHICLE 

(57) Abstract 

PROBLEM TO BE SOLVED: To prolong the Ofe of 
internal batteries of transmitter receivers buried 
in tires and to prevent the transmitter receivers 
installed by the tires from overlapping a 
transmission timing. 

SOLUTION: The transmitter receivers 10, 20, 30, and 
40 which each measure the air pressure and 
temperature in a tire and send their data by a radio 
wave are installed in the tires of a vehide and a 
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